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(54) Transmitting/receiving apparatus for electromagnetic signals 



(57) The invention relates to a transmitting/receiv- 
ing apparatus for electromagnetic signals which com- 
bines signals transmitted by four transmitters by means 
of two hybrid and/or broadband combiners. The broad- 
band combiners comprise two filters which define fre- 
quency ranges within which the respectively assigned 
transmitters can transmit. The filters cover in particular 



a plurality of frequency channels, with the result that 
synthesizer hopping is possible. 

The invention furthemriore relates to a method for 
combined synthesizer and baseband hopping which is 
particularly advantageous for the apparatus according 
to the invention in order to ensure effective channel uti- 
lization. 
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Description 

[0001] The invention relates to a transmitting/receiv- 
ing apparatus for electromagnetic signals in general and 
to transmitting/receiving apparatuses for base stations 
of the mobile radio network in particular, and also to a 
method for frequency hopping within links for the trans- 
mission of electromagnetic signals. 
[0002] Mobile telecommunications, in particular by 
means of radio telephones, is growing in importance 
and forms a greatly expanding market. In this context, 
the Global System for Mobile Communications (GSM) 
Standards, e.g. GSM900 and GSM 1800, are typically 
used. In order to establish a link between a mobile radio 
telephone and the wire-bound telecommunications net- 
work or other radio telephones, base stations are typi- 
cally used as interfaces. In this case, a base station gen- 
erally serves for transmitting and receiving electromag- 
netic signals, for which purpose specific frequencies are 
available, typically within separate transmission and re- 
ception bands. The transmission and reception bands 
contain a multiplicity of so-called channels, the frequen- 
cy of a transmission channel serving as a carrier for the 
transmission of signals of a specific link e.g. between a 
base station and a mobile radio telephone. Each mobile 
radio operator Is allocated a limited number of channels 
and, consequently, seeks to utilize them optimally. 
[0003] Base stations are usually subdivided into a plu- 
rality of transmitting/receiving cells. A transmitting/re- 
ceiving cell is furthermore subdivided into a transmis- 
sion path and a reception path, which are connected to 
a common transmitting and receiving antenna via a 
diplexer. The transmission path of a typical transmitting/ 
receiving cell contains a plurality of transmitters with 
transmission amplifiers {so-called power amplifiers), it 
being possible for each transmitter to control a radio link 
at a point in time. In order not to have to supply a diplex- 
er, an antenna lead and an antenna for each transmitter, 
It Is customary to combine four transmitters which are 
connected in parallel. This parallel arrangement is con- 
nected to a diplexer and an antenna system, thereby 
producing a transmitting/receiving device with four 
transmitters. For this purpose, It is known for in each 
case two of the four transmitters to be connected by 
means of a respective hybrid combiner and for the two 
pairs that are produced as a result of this to be connect- 
ed by means of a further hybrid combiner. The signals 
brought together in this way by means of the binary-hi- 
erarchical combination of hybrid combiners are then fed 
to the antenna system via the diplexer. A typical trans- 
mitting/receiving cell comprises two of the transmitting/ 
receiving apparatuses described above and conse- 
quently contains two diplexers and two antenna sys- 
tems. Such a cell can transmit simultaneously on eight 
different channels. Each transmitter can, in principle, 
transmit within a specific interval of channels (typically 
up to approximately a few hundred channels). In this 
case, the time axis is subdivided into individual time in- 



tervals (so-called time slots) approximately 500 ^s in 
length. In order to optimally utilize the limited number of 
available channels and not to permanently impair a link 
as a resuit.of possible interference at a specific frequen- 

5 cy, a transmitter can change over to another free chan- 
nel from one time interval to the next. In this case, a link 
remains assigned to the same transmitter throughout 
the duration of the link. This method is referred to as 
synthesizer hopping. In general, a method in which a 

^0 link changes over the carrier frequency from time inter- 
val to time interval is referred to as frequency hopping 
in this context. 

[0004] The amplifiers used in the transmitters usually 
have an output power of 40 W. A hybrid combiner the- 

'5 oretically causes attenuation of at least 3 dB, but in prac- 
tice even high-quality hybrid combiners typically reach 
approximately 3.3 dB. Furthenmore, the diplexer causes 
a further 1 dB and the cabling another 1 dB attenuation 
of the signal. A total attenuation of approximately 8.6 dB 

20 is thus reached. Therefore, the power that is actually 
available at the antenna terminal is only approximately 
5.5 W, in other words, In an extremely disadvantageous 
manner, of the amplifier power used only 14% is avail- 
able as transmission power and approximately 86% is 

25 lost, due to the attenuation, as heat loss in the various 
components. Consequently, in the case of the described 
transmitting/receiving cell with eight transmitters, the 
heat loss just in the hybrid combiners amounts to ap- 
proximately 250 W In total. 

30 [0005] Moreover, there is a significant interest in 
transmission systems having an output power of at least 
10 W per channel. One option for complying with this 
demand would be to increase the amplifier power by ap- 
proximately 82%, However, such a power increase 

35 would be associated with distinctly higher costs for the 
amplifiers, a higher current consumption and an even 
higher power loss with thermal problems resulting from 
this. 

[0006] Consequently, one object of the invention con- 
40 sists in providing a transmitting/receiving apparatus 
having, by comparison with the prior art, an improved 
ratio of amplifier power used to transmission power ra- 
diated, which enables highly variable frequency hop- 
ping. 

45 [0007] Afurther object of the invention consists in pro- 
viding a method for frequency hopping, in particular for 
transmitting/receiving apparatuses with a high degree 
of variability. 

[0008] The objects are already achieved, in a surpris- 
50 ingly simple manner, by the transmitting/receiving appa- 
ratus defined in Claim 1 , and the method defined in 
Claim 11. 

[0009] The transmitting/receiving apparatus accord- 
ing to the invention serves for combining electromag- 
55 netic signals broadcast by four transmitters, the latter 
each comprising an output. Furthemnore, a first and sec- 
ond combiner each having two inputs are provided, and 
a respective one of these inputs is assigned to a respec- 
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tive one of the four transmitter outputs. Moreover, each 

of the two combiners comprises an output, a respective 
one of these two outputs being assigned to a respective 
input of a third combiner. Furthennore, the third combin- 
er comprises an output assigned to an antenna for the 
transmission of the signals. At least one of the combin- 
ers is designed as a broadband combiner which com- 
prises a first and second filter for electromagnetic sig- 
nals or preferably essentially comprises a first and sec- 
ond filter. The first and second filters allow signals of a 
first and second frequency range, respectively, to pass. 
Theflrst and/orsecondfrequencyrangecovera plurality 
of transmission channels, with the result that at least 
some of the four transmitters can carry out synthesizer 
hopping within the respective frequency range. The fil- 
ters in the broadband combiner serve for separating the 
signals present at the outputs of the two hybrid combin- 
ers. The attenuation of the broadband combiner is dis- 
tinctly less than the attenuation of a hybrid combiner. As 
a result, the power loss in the apparatus according to 
the invention is distinctly reduced, In an extremely ad- 
vantageous manner, by comparison with the prior art, 
which leads to less thermal loading. 
[001 0] At the same time, it is advantageously possible 
to provide an Increased radiated transmission power by 
comparison with the prior art, given the same amplifier 
power. Furthermore, the broadband combiner provides 
good separation of the signals of the first and second 
frequency ranges. 

[001 1 ] In addition to synthesizer hopping, the appara- 
tus according to the invention enables a link to be 
changed over from one of the four transmitters to anoth- 
er. This method is also referred to as baseband hopping. 
Therefore, the apparatus enables, in particular, com- 
bined synthesizer and baseband hopping. The fact that 
baseband and synthesizer hopping can be employed 
with the apparatus, In particular as a result of the com- 
bination of both methods, a particularly high degree of 
variability for the frequency hopping, which is greatly ad- 
vantageous, in particular for low susceptibility to inter- 
ference and good utilization of the available channels. 
[0012] In a particularly advantageous manner, in an 
existing base station according to the prior art, those hy- 
brid combiners whose outputs are assigned to the an- 
tennas can be exchanged for the broadband combiners 
according to the Invention without a high outlay, the dis- 
tinct power gain directly achieved as a result of this be- 
ing associated with relatively low costs. 
[0013] In a preferred embodiment, the first and sec- 
ond combiners are designed as hybrid combiners and 
the third combiner is designed as a broadband combin- 
er, thereby obtaining an advantageous compromise be- 
tween power gain and variability of the frequency hop- 
ping. It Is also possible to design the first and second 
combiners as broadband combiners and the third com- 
biner as a hybrid combiner. 

[0014] In a development of the invention, at least one 
of the two filters is realized by a bandpass filter. A band- 



pass filter allows only signals of a predetennined fre- 
quency band to pass (passband) and thereby brings 
about a particularly effective separation behaviour. In 
this embodiment, the first and second passbands or fre- 
5 quency bands are preferably of different widths. In al- 
ternative embodiments, use is made of high- and/or low- 
pass filters, which are less expensive than bandpass fil- 
ters. 

[0015] The first and second frequency ranges are 
^0 preferably separated from one another by a guard band, 
thereby achieving a high degree of selectivity between 
the two frequency ranges. 

[0016] In a particularly preferred development, the 
transmitting/receiving apparatus according to the inven- 

'5 tion comprises a diplexer having three terminals. The 
first terminal is assigned to the output of the broadband 
combiner and receives from the latter the signals to be 
transmitted, which signals are passed on to the third ter- 
minal of the diplexer, which is assigned to the antenna, 

20 in order to be radiated. The diplexer serves for separat- 
ing frequencies of a transmission band from frequencies 
• of a reception band, the signals received via the trans- 
mitting/receiving antenna being fed to the second termi- 
nal of the diplexer, which is assigned to a receiving de- 

25 vice. 

[0017] A developed embodiment of the invention is re- 
alized by a transmitting/receiving cell, which comprises 
two transmitting/receiving apparatuses according to the 
invention. Such a cell comprises eight transmitters, with 

30 the result that transmission can be effected simultane- 
ously on eight channels e.g. for eight radio links. In this 
development, baseband hopping can be employed in 
combination with synthesizer hopping advantageously 
across all eight amplifiers. In the transmitting/receiving 

55 cell described above, the f ourf requency ranges covered 
by the two broadband combiners are preferably select- 
ed In such a way that the first frequency range of the 
first transmitting/receiving apparatus contains the low- 
est frequencies, and then the first frequency range of 

^0 the second transmitting/receiving apparatus contains 
the next higher frequencies, then the second frequency 
range of the first transmitting/receiving apparatus and 
then the second frequency range of the second trans- 
mitting/receiving apparatus, the individual frequency 

'^5 ranges not overlapping. This automatically ensures the 
guard band between the two frequency ranges of each 
transmitting/receiving apparatus, the said guard band in 
this embodiment at least having the width of the frequen- 
cy band of the respective other transmitting/receiving 

50 apparatus. 

[0018] Ir. an alternative embodiment, the firstfrequen- 
cy range of the first transmitting/receiving apparatus 
overlaps the first frequency range of the second trans- 
mitting/receiving apparatus, and/or the second f requen- 

55 cy range of the first transmitting/receiving apparatus 
overlaps the second frequency range of the second 
transmitting/receiving apparatus. The frequency band 
made available for transmission Is thereby utilized even 
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more effectively. 

[0019] A developed embodiment unites at least two 
or three transmitting/receiving cells in a transmitting/re- 
ceiving station, in which each cell is assigned an angular 
range of preferably 180** and/or 120**. As a result, it is 5 
possible for the entire angular range of 360** to be cov- 
ered and transmission to be effected in all horizontal di- 
rections. 

[0020] In particular, the transmitting/receiving cell de- 
scribed above enables variable frequency hopping. In 
the case of the method for frequency hopping according 
to the invention, a link for the transmission of electro- 
magnetic signals between two call subscribers, which 
link is maintained over a targe number of time intervals, 
changes over the transmission or carrier frequency by 
changing over from one transmission channel to anoth- 
er. A changeover of the transmission channel is In this 
case performed e.g. by detuning the transmitter, in other 
words synthesizer hopping takes place. A changeover 
of the transmission channel is, however, also carried out 
by baseband hopping, in other words a changeover of 
the assignment of the link from one transmitter to anoth- 
er. It is alternatively possible to change over the trans- 
mitter and at the same time maintain the transmission 
channel, provided that the corresponding frequency 
ranges overlap. The changeovers take place from one 
time interval to a following time interval. Since a time 
inten/al (approximately 500 p.s in the GSM900 standard) 
is very short in comparison with the duration of the link, 
a multiplicity of transmitting and/or frequency changeo- 
vers is possible during the link. The high degree of var- 
iability of the combined synthesizer and baseband hop- 
ping can be employed in particular with the apparatus 
according to the Invention, which is particularly advan- 
tageous. 

[0021] The invention is explained in more detail below 
using exemplary embodiments and with reference to the 
drawings. 

[0022] In the figures: 

Fig. 1 shows a block diagram of the transmitting/re- 
ceiving cell with eight transmitters, 

Fig. 2 shows a frequency diagram of a preferred em- 
bodiment of the passbands of the transmit- 
ting/receiving cell from Fig. 1 , 

Fig. 3 shows a frequency diagram of an alternative 
embodiment of the passbands of the transmit- 
ting/receiving cell from Fig. 1 , and 

Fig. 4 shows a frequency diagram of a further alter- 
native embodiment of the passbands of the 
transmitting/receiving cell from Fig. 1 . 

[0023] The preferred embodiments are explained 
comprehensively below with reference to the figures. 
[0024] Fig. 1 shows a transmitting/receiving cell ac- 
cording to the invention with eight transmitters 1 to 8. 
Four hybrid combiners 11 to 14 each having two inputs 
11a. lib, 12a. 12b, 13a. 13b. 14a and 14b and each 



having an output 11c, 12c, 13c and 14c are Illustrated, 
the outputs 1 a to 8a of the transmitters 1 to 8 being con- 
nected correspondingly to the inputs 11a. lib, 12a, 12b, 
1 3a. 1 3b, 1 4a, and 1 4b, respectively, of the hybrid com- 
biners 11 to 14. The outputs 11c to 14c of the hybrid 
combiners 11 to 14 are connected to inputs 20a, 20b, 
25a and 25b, respectively, of a first and second broad- 
band combiner 20 and 25, respectively. The broadband 
combiner 20 contains two bandpass filters 21 and 22, 
the outputs of the bandpass filters 21 and 22 being con- 
nected to an output 20c of the broadband combiner 20. 
The broadband combiner 25 contains two bandpass fil- 
ters 23 and 24. the outputs of the bandpass filters 23 
and 24 being connected to an output 25c of the broad- 
band combiner 25. The output 20c of the broadband 
combiner 20 is connected to a first terminal 30a of a first 
diplexer 30. The second terminal 30b of the diplexer 30 
is connected to a first receiving device 33. The third ter- 
minal 30c of the diplexer 30 is connected to the trans- 
mitting/receiving antenna 34 via an antenna lead 34a. 
The diplexer 30 contains two bandpass filters 31 and 
32. Signals transmitted by the four transmitters 1 to 4 
are combined in pairs by means of the hybrid combiners 
11 and 12 and furthermore combined by the broadband 
combiner 20 and fed to the output 20c. The signals are 
thereupon fed or conducted via the first diplexer 30 and 
the antenna lead 34a to the transmitting/receiving an- 
tenna 34, in order to be radiated by the latter. If the four 
transmitters 1 to 4 operate at different frequencies in 
each case, all four transmitters 1 to 4 can transmit si- 
multaneously. Each of the transmitters 1 to 4 can trans- 
mit on cnannels of a specific frequency range,, e.g. forty- 
four channels in each case (see Fig. 2). In this case, the 
passband of the bandpass filter 21 is matched to the 
frequency range of the transmitters 1 and 2 and the 
passband of the bandpass filter 22 is matched to the 
transmission range of the transmitters 3 and 4, The 
passbands of the bandpass filters 21 and 22 do not over- 
lap, in order to ensure sufficient decoupling of the trans- 
mitters 1 and 2 from the transmitters 3 and 4. It has been 
found that a selectivity of approximately 20 dB between 
the bandpass filters 21 and 22, and 23 and 24, is suffi- 
cient to decouple the transmitters from one another. Sig- 
nals received by the antenna 23 are fed via the antenna 
lead 34a and via the first diplexer 30 to a receiving de- 
vice (RX) 33. The first diplexer 30 serves for separating 
the signals to be transmitted and the received signals. 
The lower half of the apparatus with the transmitters 5 
to 8, the hybrid combiners 13 and 14, the bandpass fil- 
ters 23 and 24, a second diplexer 35 having three ter- 
minals 35a, 35b and 35c and also two bandpass filters 
36 and 37, an antenna lead 39a and an antenna 39 Is 
constructed in an equivalent manner to the upper half, 
described above, in the illustration of the apparatus. In 
this case, the passbands of the bandpass filters 23 and 
24 likewise do not overiap one another, but can be cho- 
sen independently of the passbands of the bandpass 
filters 21 and 22, Various exemplary embodiments for a 
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choice of the passbands of the four bandpass filters 21 
to 24 are elucidated in further detail in Figures 2 to 4. 
[0025] The transmitters 1 to 8 each comprise a trans- 
mission amplifier having a transmission power of ap- 
proximately 40 W In each case. The hybrid combiners 5 
11 to 14 each have a power loss of approximately 3.3 
dB, the broadband combiner has a power loss of ap- 
proximately 0.7 dB, the diplexers 30 and 35 have a pow- 
er loss of approximately 1 .0 dB in each case, and the 
antenna leads 34a and 39a have a power loss of ap- 
proximately 1 .0 dB in each case. As a result, the total 
attenuation of a transmission path amounts to approxi- 
mately 6 dB, that is to say an attenuation that Is reduced 
by approximately 2.6 dB compared with the prior art de- 
scribed in the introduction. Consequently, in an ex- 
tremely advantageous manner, the transmitting/receiv- 
ing apparatus according to the invention achieves a ra- 
diated transmission power of approximately 1 0 W with 
an amplifier power of 40 W per transmitter. Compared 
with the prior art described above, this means a trans- 
mission power which is increased by 82%, in conjunc- 
tion with a greatly reduced power loss with a corre- 
sponding lower degree of thermal loading on the appa- 
ratus. The apparatus can nevertheless be operated with 
combined synthesizer and baseband hopping. 
[0026] Fig. 2 shows symmetrical coverage of the 
transmission channels as a first embodiment of the dis- 
tribution of the passbands of the transmitting/receiving 
cell from Fig. 1. The transmission channels are subdi- 
vided into four equal-sized ranges or intervals which 
each cover forty-tour transmission channels. The four 
passbands 41, 42,43, and 44 of the corresponding four 
bandpass filters 21, 22, 23 and 24, respectively, are il- 
lustrated. The lowest passband 41 and the third lowest 
passband 42 are assigned to the first antenna 34 and 
separated from one another by the second lowest pass- 
band 43, which is assigned to the second antenna 39. 
The second lowest passband 43 and the highest pass- 
band 44, which are both assigned to the second antenna 
39, are separated from one another by the passband 
42. With this symmetrical frequency coverage, it Is pos- 
sible to effect transmission on all one hundred and sev- 
enty-six channels. At the same time, sufficiently wide 
guard bands are in each case present between the 
passbands 41 and 42, and the passbands 43 and 44, 
as a result of the reciprocal coverage. The transmitters 
1 and 2 transmit in the passband 41 and in this case can 
implement synthesizer hopping in a frequency range 
comprising forty-four channels. This applies analogous- 
ly to the transmitters 3 and 4, to the transmitters 5 and 
6, and to the transmitters 7 and 8, which can each trans- 
mit and implement synthesizer hopping In the passband 
42, in the passband 43 and In the passband 44, respec- 
tively. 

[0027] Fig. 3 shows an altemative embodiment of the 
coverage of the one hundred and seventy-six channels, 
which is again divided into four equal-sized Intervals 
each having forty-four channels. In a similar manner tc 



Fig. 2, passbands 51, 52. 53 and 54 of the bandpass 
filters 21, 22. 23 and 24. respectively, from Fig. 1 are 
illustrated. The passband 51 covers the lowermost forty- 
four channels, the passband 52 covers the uppermost 
eighty-eight channels, the passband 53 covers the low- 
ermost eighty-eight channels and the passband 54 cov- 
ers the uppennost forty-four channels. A broad guarc 
band nevertheless exists between the passbands 51 
and 52, which are assigned to the first antenna 34. and 
the passbands 53 and 54, which are assigned to the 
second antenna 39. The transmitters 1 and 2 transmit 
on a respective one of the forty-four channels of the 
passband 51 , the transmitters 3 and 4 transmit on a re- 
spective one of the eighty-eight channels of the pass- 
band 52, the transmitters 5 and 6 transmit on a respec- 
tive one of the eighty-eight channels of the passband 53 
and the transmitters 7 and 8 transmit on a respective 
one of the forty-four channels of the passband 54. As a 
result of this asymmetrical coverage of the one hundred 
and seventy-six channels, the transmitters 3 and 4, and 
5 and 6, can implement frequency hopping in twice as 
many channels , compared with the linear coverage from 
Fig. 2. Consequently, in the frequency ranges in which 
the passbands 51 and 53, and 52 and 54, overlap, that 
is to say the lowermost and the uppermost forty-four 
channels, a total of four transmitters can transmit simul- 
taneously. Consequently, as a result of this asymmetri- 
cal coverage, the ranges in which the transmitters 3 and 
4, and 5 and 6, can implement synthesizer hopping are 
distinctly expanded, which leads to more flexible and 
hence better utilization of the available channels. 
[0028] Fig. 4 shows a further alternative embodiment 
of the frequency coverage. In this embodiment, the 
channels K1 3 to K49 and the channels K81 to K1 03 are 
available for transmission. The thirty-seven channels 
from channel K13 to channel K49 are covered by the 
passbands of the bandpass filters 21 and 23, that is to 
say by the transmitters 1 and 2, and 5 and 6, respec- 
tively, from Fig. 1 . In an equivalent manner, the trans- 
mitters 3 and 4, and 7 and 8, from Fig. 1 transmit on 
channels K81 to K103, which channel range is com- 
pletely covered by the passbands 62 and 64 of the band- 
pass filters 22 and 24, respectively. In a similar manner 
to the concept from Fig. 3, the overlapping of the pass- 
bands 61 and 63 is unproblematic since the range 61 is 
assigned to the first antenna 34 and the range 63 is as- 
signed to the second antenna 39. The same applies to 
the ranges 62 and 64. Despite the complete overlap of 
the passbands 61 and 63, and 62 and 64, a sufficient 
guard band is present between the ranges assigned to 
the same antenna, that is to say the passbands 61 and 
62, and 63 and 64. In this case, too. It is possible to trans- 
mit simultaneously with four transmitters in each case 
in the frequency ranges between the channels K13 and 
K49, and the channels K81 to K103. 
[0029] All three instances of frequency coverage from 
Figs 2 to 4 enable synthesizer hopping, for which pur- 
pose the time axis is divided into intervals of e.g. 500 
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^s. A transmitter changes over its transmission frequen- 
cy, preferably according to a predefined scheme, from 
one time interval to the next within the frequency band 
of the bandpass filter assigned to it. This synthesizer 
hopping can be combined in many ways with baseband 5 
hopping, in particular with the apparatus described. The 
link can be provided via any channel made available (for 
example one hundred and seventy-six channels in the 
examples of Figs 2 and 3). 

[0030] It is evident to a person skilled in the art that io 
the transmitting/receiving apparatus of the embodiment 
from Fig. 1 is to be understood as an example and the 
transmitting/receiving apparatus according to the inven- 
tion can, in particular, be combined in diverse ways to 
fomi larger units. Likewise, the embodiments of fre- is 
quency coverage and the associated ranges for fre- 
quency hopping are to be understood only as examples. 

Claims 20 

1. Transmitting/receiving apparatus for electromag- 
netic signals, comprising 

four transmitters (1 , 2, 3, 4) each having an out- 25 

put (1a, 2a, 3a, 4a); 

a first and second combiner (11,12) each hav- 
ing two inputs (11a. 11b. 12a, 12b) and each 
having an output (11c, 12c), each of the inputs 
(11a, lib, 12a, 12b) being assigned to the out- 30 
put (la, 2a, 3a, 4a) of a respective one of the 
transmitters (1 , 2, 3, 4); 
a third combiner (20) having a.first and second 
input (20a, 20b), which are assigned to the out- 
put (1 1 c, 1 2c) of the first and second combiner 35 
(11, 12) respectively, and having an output 
(20c), and 

an antenna (34) for transmitting and/or receiv- 
ing electromagnetic signals, which is assigned 
to the output (20c) of the third combiner (20), 40 
characterized in that 

at least one of the combiners (11 , 12, 20) is a 
broadband combiner (20) which comprises a 
first and second filter (21 , 22) and which first 
and second filters (21 , 22) allow signals of a first ^5 
and second frequency range (51 , 52), respec- 
tively, to pass, the first and/or second frequency 
range covering a plurality of transmission chan- 
nels in order to enable synthesizer hopping. 

so 

2. Transmitting/receiving apparatus according to 
Claim 1 , in which the first and/or second combiner 
(11, 12) are a first and/or second hybrid combiner 
and the third combiner (20) is a broadband combin- 
er. 55 

3. Transmitting/receiving apparatus according to 
Claim 1 or 2, in which the first and second frequency 



ranges (51 , 52) do not overlap and, in particular are 
separated from one another by a guard band. 

4. Transmitting/receiving apparatus, according to one 

of the preceding claims, in which the first and/or the 
second filter (21 , 22) are high-pass filters or low- 
pass filters. 

5. Transmitting/receiving apparatus according to one 
of the preceding claims, in which the first and/or the 
second filter (21 . 22) are bandpass filters (21 . 22) 
which define a first and second passband (51 , 52), 
respectively. 

6. Transmitting/receiving apparatus according to 
Claim 5, in which the first and second passbands 
(51 , 52) are of different width. 

7. Transmitting/receiving apparatus, according to one 
of the preceding claims, which furthemiore com- 
prises a diplexer (30) having a first, second and third 
temriinal (30a, 30b, 30c), the first tenminal (30a) be- 
ing assigned to the output (20c) of the third combin- 
er (20), the second terminal (30b) being assigned 
to a receiving apparatus (33) and the third terminal 
(30c) being assigned to the antenna (34). 

8. Transmitting/receiving cell, which comprises two 
transmitting/receiving apparatuses according to 
Claim 7. 

9. Transmitting/receiving cell according to Claim 8, in 
which the first frequency range (5 1 ) of the first trans- 
mitting/receiving apparatus overlaps the first fre- 
quency range (53) of the second transmitting/re- 
ceiving apparatus, and/or the second frequency 
range (52) of the first transmitting/receiving appa- 
ratus overlaps the second frequency range (54) of 
the second transmitting/receiving apparatus. 

10. Transmitting/receiving station, which comprises a 
plurality of transmitting/receiving cells according to 
either of Claims 8 and 9, preferably two or three 
such cells, in which each transmitting/receiving cell 
is assigned an angular range, preferably 180** and/ 
or 120* for transmission and/or reception. 

1 1 . Method for frequency hopping, in particular with an 
apparatus according to one of the preceding claims, 
in which method a first transmitter (1 ) is pemianent- 
ly assigned to a first frequency range (51 ) and a sec- 
ond transmitter (3) is pennanently assigned to a 
second frequency range (52), furthermore a link for 
the transmission of electromagnetic signals is as- 
signed to the first transmitter (1 ) in a first and second 
time interval, which first transmitter changes over 
the transmission channel between the first and sec- 
ond time intervals, and the link is assigned to the 
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second transmitter (3) in a third tinne interval. 

12. Method according to Claim 11, in which the trans- 
mission channel of the first transmitter (1 ) In the sec- 
ond time interval and the transmission channel of 5 
the second transmitter (3) in the third time Interval 
■are different. 

.13. Method according to Claim 11 or 12, in which the 
first and/or second frequency range (51 , 52) com- to 
prise a plurality of transmission channels. 

14. Method according to one of the preceding method 
claims, In which the first and second frequency 
ranges (51 , 52) are chosen such that they do not '5 
overlap. 

15. Method according to one of the preceding method 
claims, in which the first and second transmitters (1 , 

3) are assigned to a first antenna (34), a third trans- 20 
mitter (5) is assigned to a second antenna (39) and 
the link is assigned to the third transmitter (5) In a 
fourth time interval. 

16. Method according to Claim 15, in which the third 25 
transmitter (5) Is assigned to a third frequency 
range (53), which comprises a plurality of channels. 

17. Method according to Claim 15 or 16, in which the 
third frequency range (53) is chosen such that it 30 
overlaps the first and/or second frequency range 
(51.52). 

18. Method according to Claim 17, in which the first and 
third frequency ranges (61 , 63) are chosen to be 35 
identical. 
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